[Analysis of oncogenic signaling pathway induced by a myeloproliferative neoplasm-associated Janus kinase 2 (JAK2) V617F mutant].
Janus kinase 2 (JAK2) is an essential non-receptor type tyrosine kinase for various cytokine signals. In 2005, a somatic JAK2 mutation (V617F) was found in the majority of myeloproliferative neoplasm (MPN) patients. It has been shown that the V617F mutation caused the constitutive activation of JAK2, exhibiting the cytokine-independent survival and proliferation of Ba/F3 cells. In addition, tumorigenesis was induced after a transplantation of Ba/F3 cells expressing JAK2 V617F mutant in nude mice, suggesting that JAK2 V617F mutant behaves as a potent oncogene product. We found that JAK2 V617F mutant causes aberrant activation of a transcription factor c-Myc, which is critical for the JAK2 V617F mutant-caused oncogenic activities. In the screening of genes which expression was induced by JAK2 V617F mutant, we detected the significant induction of target genes of c-Myc such as Aurora kinase A (Aurka) and ornithine decarboxylase (ODC). Interestingly, JAK2 V617F mutant enhanced resistance to cisplatin (CDDP)-induced DNA damage and ectopic expression of Aurka in Ba/F3 cells exhibited similar resistance to CDDP. Conversely, knockdown and inhibition of Aurka in cells expressing JAK2 V617F mutant abolished the resistance to CDDP, suggesting that Aurka is most likely critical for resistance to DNA damage in cells transformed by JAK2 V617F mutant. In addition, we found that ODC inhibitor, DL-α-difluoromethylornithine (DFMO) prevented the proliferation of the JAK2 V617F mutant-induced transformed cells. Taking these observations together, c-Myc plays an essential role in JAK2 V617F mutant-induced hematopoietic disorder and would be a good target for the treatment of MPN.